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I. INTRODUCTION
With the continuous improvement of people's living standards, private cars have become an important means of transportation for many families. As a result, more and more crowded traffic conditions have arisen, especially at road intersections, where congestion is particularly evident. The intersection of urban roads is formed by the convergence of multiple roads. It is the place where the flow of people and traffic flows gathers. It is a crucial link in the transportation system and is also the most prone to congestion. Traffic jams at road intersections are commonplace in Beijing, where there are a large number of floating populations and traffic flows. This has also led to a significant reduction in the efficiency of vehicles, which not only makes it easier to disrupt traffic order, but also causes exhaust emissions to cause air pollution. This requires us to effectively alleviate the current congestion situation, not just by limiting line.
In traffic engineering analysis, it can be roughly divided into two kinds of research [1] . One is the study of vehicle operation based on the car following and changing lanes, which is mainly applied to traffic flow analysis on the road section. The other is based on the queuing analysis theory and the traffic fluid mechanics simulation theory, from the control of the intersection. The two studies have similarities and there is no absolute division. In this paper, based on the car-following, based on field survey data, the traffic congestion situation is analyzed from the perspective of queuing theory.
II. APPLICATION OF QUEUING THEORY IN
TRAFFIC FLOW The queuing theory originated in the telephone problem at the beginning of the 20th century, and now the queuing theory has developed vigorously. It is widely used in many service systems and is an important part of operations research. In 1936, Adams would queue up to consider the issue of pedestrian delays at intersections without traffic signals, after which queuing theory became more and more widely used in traffic engineering. In road traffic systems, there are a lot of queuing processes, such as intersections, toll stations, and traffic control. The queuing theory mainly studies the waiting time and the probability distribution of the queue length so as to reasonably coordinate the relationship between the "service object" and the "service system" so that it can meet the requirements of the "service target" and save the service system to the utmost extent. Funding. This article is based on the queuing theory and takes the intersection of Huixin East Bridge and Huixin East Street in Chaoyang District of Beijing as an example to conduct an in-depth study on the queuing process of traffic flow at intersections. The actual traffic control and planning are a guiding role.
The three components of the queuing system [2] : input procedures, queuing rules, and service methods. The input process refers to the arrival of various types of vehicles in accordance with the law, which can be divided into three parts: the total number of customers (vehicle source), arrival mode, and service organization; the queuing rule refers to the order in which the arriving vehicles stay at the intersection. Divided into loss system, waiting system and hybrid system; service method refers to how many lanes can be accepted at the same time, how much time it takes, can be divided into: (1) whether the service desk is in series or in parallel; (2) what kind of service time is required to follow? The probability distribution, whether each required service time is independent of each other, is a composition of a ISSN: 2394 -2703 www.internationaljournalssrg.org Page 22
queuing system such as a batch service or a single service, as shown in Fig.1 . The queuing problem is to calculate the basic quantitative indicators of the queuing system, to study the status of the system, that is, the number of customers in the system, so as to analyze the operating efficiency of the system, estimate the service ideology of the system, and determine the optimal value of the system characteristics. The system can be divided into single-channel queuing service system and multichannel queuing system. This article studies the multichannel queuing system.
The performance indicators in the queuing theory can be divided into two types: one is the instantaneous performance index, which refers to the status feature of the queuing system at any moment; the second is the stability performance index, which refers to the queuing system where the queuing system is located after a sufficiently long running time. At this time, the performance indicators no longer change with time, the working state is stable. This article focuses on stability performance indicators.
III. INTERSECTION MULTI-CHANNEL QUEUING SYSTEM

A. Queuing Theory Based Intersection Analysis Model
If it is assumed that the arrival of the vehicle is continuous, the vertical axis represents the accumulated vehicle that arrives, and the horizontal axis represents time [3] . The arrival, departure, and queuing process of the vehicle at the signalized intersection can be analyzed from As can be seen from Figure 2 -1, the queuing of vehicles arriving during the red light period in Figure 2 -1 (a) and (b) can be released within a green time. In both cases, cumulative vehicles form on the time axis. The image is a triangle. In Figure 2-1 (c) , the number of arriving vehicles is greater than the capacity. Therefore, the number of vehicles arriving during the red light cannot be released within one green time. Some vehicles need to be queued twice and wait until the next cycle. Released. In this case, the queue is longer and the delay is larger. This is a case where the traffic is relatively crowded. At this time, the image formed by the cumulative vehicle on the time axis is a polygon.
B. Multi-channel queuing system
Under normal circumstances, intersection roads are mostly multi-lane, single-lane queuing system (M/M/1) is not introduced in this article, focusing on multichannel queuing systems, also known as M/M/N systems. Suppose the average customer arrival rate is λ, the average output rate is μ, the average service time per service desk is 1/μ, and the ratio is denoted as ρ=λ/μ, then the traffic intensity of the M/M/N system (use factor) is ρ/N. When ρ/N<1, the system is stable, and when ρ/N>1, the system is unstable.
（1） The probability of no vehicle in the system：
The probability of having k cars in the system：
（3） Average queue length in the system： According to the distance measurement on Baidu map, the entrance and exit of the Huixin East Bridge intersection is approximately 40 meters apart. Generally, the speed of the intersection passing through the intersection is approximately 33 kilometers per hour. Based on the normal speed, the time taken by the car to pass through the intersection is approximately 4 seconds.
C. Traffic flow and saturation flow survey
1) Survey content
In order to ensure that the survey data is more relevant to the actual situation, observations were taken arbitrarily for two days on the working day. The normal traffic survey time period was from 10 am to 11 am, and the peak saturation traffic survey time was from 7 am to 9 pm. Investigate one of the main intersections of Huixin East Street: Huixin Bridge.
First of all, we need to complete the investigation of Huixin East Bridge crossing the road network geometry, including specific settings and lane width of each lane of imports; Second, the need to investigate each direction Huixin East Bridge intersection imports turn left, go straight and The number of vehicles turned to the right was recorded in sub-models (large, medium, and small cars) and traffic was obtained for one hour. In addition to the amount of traffic for each entrance at the intersection, it is necessary to investigate and calculate the saturation flow at each entrance to the intersection.
2) Survey Methods
This article studies the single road intersection, the most important thing is to measure the amount of traffic in each direction of the intersection. Because the traffic conditions at the intersection are more complicated than the road sections and the traffic volume is relatively large, manual counting and video recording methods are used to investigate the traffic volume at the intersection. During the observation process, the entrance of each intersection requires one or more observers. For intersections with large traffic volume, it is advisable to have at least three observers at each intersection to observe the traffic flow of left turn, straight line and right turn. Due to limited observers, large intersections and limited observation conditions, it was decided that each person was responsible for an import. Standing at a commanding height near each entrance of the intersection, using a camera or mobile phone with a video function, shooting at the same time Traffic flow, and then later carried out sub-model statistics. Through the video playback, according to the change of the position of each vehicle in the intersection at different time intervals, the traffic volume in different directions is calculated manually.
3) Traffic flow statistics
According to the length of the vehicle, the vehicles are categorized as large cars, medium cars, and small cars. The coefficient of a large-sized vehicle is 3, that of a medium-sized vehicle is 1.5, and that of a small-sized vehicle is 1 [7] . The turnover of the entrances of the intersections during the survey period from 10 am to 11 am is shown in Table 4-1 to Table  4 -4. The traffic flow at each intersection at the intersection is shown in Fig.4 . Saturation flow rates are shown in Table 4-5  to Table 4 
V. QUEUEING MODEL TO MEASURE VEHICLE QUEUING AT PEAK TIMES
According to the survey data, vehicles arriving at intersections are random, subject to Poisson distribution [8] , and the saturated vehicle flows from the intersections are shown in Table 4-5 to Table 4 
